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Determinants of Doppler Pulmonary
Flow Components
Recently, CP Appelton presented an elegant animal study on the
hemodynamic determinants of Doppler pulmonary venous flow veloc-
ity components (1). One of the conclusions was that the late systolic
pressure increase in the pulmonary vein system was a direct result of
the right ventricular stroke volume. The late systolic component of the
pulmonary venous flow curve was a direct result of the right heart
filling the pulmonary veins and left atrium.
Patients with univentricular hearts palliated with a Fontan or total
cavopulmonary connection (TCPC) procedure do have a circulation
where the systemic ventricle is the only ventricle causing pressure on
the total circuit (i.e., there is no right ventricle giving a pressure head
for the pulmonary circulation which is then dependant on the systemic
venous pressure). We examined a group of patients with a TCPC
circulation and found the same pulmonary venous flow patterns as
seen in biventricular hearts with four phases: atrial reversal, early and
late systolic, and diastolic flow (2). In some patients, the early and late
systolic flow was difficult to separate and was not analyzed separately.
Eight of 11 patients with no or minimal atrioventricular valve regur-
gitation did have a (late) systolic velocity within the mean value 6 2SD
for normals. Our opinion is that the pulmonary vein flow patterns are
controlled by left heart mechanics.
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Reply
As Dr. Teien states in his letter, their study shows that patients with
univentricular hearts palliated with a Fontan total cavo-pulmonary
connection (TCPC) procedure have a pulmonary venous (PV) flow
pattern that is somewhat similar to that seen in normal biventricular
hearts. Specifically, they also observe four phases of PV flow. As in
normal patients, the early and late systolic flow is sometimes difficult to
separate with transthoracic recordings and therefore these two flows
were not analyzed separately. Because of the similarities of flow in
TCPC and normal hearts, the authors conclude that pulmonary venous
flow is controlled predominately by left heart mechanics. In our animal
study, we had concluded that the late systolic flow was influenced by
the pressure increase in the pulmonary venous system as a direct result
of right ventricular stroke volume.
After reviewing the article by Dr. Teien and associates, I agree that
TCPC hearts have pulmonary venous recordings with four phases.
However, as shown in their Table 1 and Table 2, the TCPC patients
tend to have lower systolic flow velocities and systolic flow velocity
intervals. Two explanations are possible. Because pulmonary venous
flow is the result of the pressure difference between pulmonary artery
and left atrial pressure, a reduced systolic fraction may occur if there
is a blunted rise in pulmonary venous pressure with systole, or
alternatively if there is an increased pressure rise in the left atrium
(usually due to left atrial noncompliance). Without direct pressure
measurement, I think it is impossible in the TCPC patients to know the
primary mechanism.
Overall, the conclusions made in both papers are not mutually
exclusive. Our data unquestionably shows there is a late systolic
pressure increase in the pulmonary venous system, which is a direct
result of RV stroke volume. In TCPC patients, the increase in pressure
is caused by a more constant and less pulsatile flow. Whether this latter
situation results in a tendency toward a lesser increase in late systolic
PV pressure and flow is speculative, but would actually support our
assertion that RV output is an important and additional determinant
of pulmonary venous systolic flow. On the other hand, the point is well
taken that once the PV reservoir is charged with volume and pressure,
alterations in “downstream” left atrial pressure due to mitral valve
opening and left ventricular filling help determine the characteristic
flow velocity pattern seen.
In summary, I thank Dr. Teien and associates for bringing to my
attention their important article on pulmonary venous blood flow in
TCPC hearts. I agree that even further study will be necessary to
determine the role right ventricular stroke volume plays in determining
pulmonary venous are late systolic flow that is independent from
“downstream” LA events.
CHRISTOPHER P. APPLETON, MD, FACC
Cardiovascular Diseases, 3A
13400 East Shea Boulevard
Scottsdale, Arizona 85259
Seasonal Variations in the Incidence of Acute
Myocardial Infarction
We have read with interest the recent article by Spencer et al. (1),
which reported a higher incidence of acute myocardial infarction
(AMI) in winter than in summer months (1). We recently analyzed a
series of 9,571 computerized patient records from general practices in
the UK (General Practitioner Research Database) (2). We identified
1922 cases who had a first-time AMI at age 75 or younger in the
absence of recorded clinical risk factors for AMI. We matched 4
control subjects to each case on age, sex, general practice and calendar
time. We conducted both a case control and a case crossover analysis
to explore whether acute respiratory infections were associated with an
increased risk of developing an AMI. We assessed for all cases and
controls if and when they last had a chest infection recorded in the
patient record before the date when the case developed the AMI
(index date).
Our findings with regard to seasonal differences in the incidence of
AMIs were consistent with the results of Spencer et al. (1). We have
also observed the highest frequency of AMIs in January, and the lowest
in summer (June). We have further observed an approximately
threefold increased risk of developing an AMI in relation to an acute
respiratory tract infection within the 10 days immediately preceding
the index date. The risk was highest for patients who had a chest
infection within 5 days of the index date (OR 3.6, 95% CI 2.2–5.7), and
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